Fathead minnow embryos (Pimephales promelas Rafinesque) of 5 different developmental ages (5, 33, 48, 72 and 96 hrs after fertilization) were used as controls and exposed for 2 hrs to a solution of 0.25 pCi MI -I of 3H-Uridine . Another set of embryos (5, 33, 48, 72 and 96 hrs after fertilization) were subjected to the same treatment except that during the one hour immediately preceding the 3 H-Uridine incubation, the control embryos were placed in water while the experimental embryos were placed in water containing 15 ppm 11 .2 LAS. In both cases, radiation counts minute -' embryo -! and per milligram of embryo increased over the 4 day developmental period . The embryos with LAS treatment displayed lower radiation counts at all ages as compared to controls, indicating an inhibition of diffusion and uptake of 3H-Uridine and/or RNA synthesis . The possible mechanism of LAS is discussed .
Introduction
Investigators in the field of aquatic pollutants have not, in general, considered the teleost chorion as an important parameter in the evaluation of their test results . The differential response of embryos at dissimilar stages of embryogenesis to comparable dosages of aquatic pollutants has been explained as a differential susceptibility of embryonic tissues to these pollutants (Manner & Thompson 1974) . Although this is undoubtedly *Note Received 14 .4 .1976 Accepted 10 .5 .1976 Env . Biol . Fish ., Vol. 1, No . 1, pp . 81-84, 1976 true, it is also possible that the chorion, acting as a barrier between the embryo and its aquatic environment, might allow different amounts of pollutants to pass into the embryo at specific stages of embryogenesis . Recent studies (Manner & Muehleman 1975a , 1975b ) substantiated this by indicating that the chorion surrounding the fathead minnow embryo becomes more permeable as embryogenesis progresses .
One pollutant which is currently under investigation in many laboratories is linear alkyl benzene sulfonate (LAS), a component of biodegradable detergents . It has already been found to be both teratogenic and toxic to teleosts (Bardach et al . 1965 ; Dugan 1967 ; Hokanson & Smith 1971 ; Manner & Dewese 1973 ; Pickering 1966 ; Solon et al . 1969 ; Solon & Nair 1970 ; Thatcher & Santner 1967 ; see also the extensive review by Abel 1974) .
LAS is a surface acting agent . This property suggests that it might alter the structure of the chorion, thereby changing its permeability . This might account for the synergistic reactions reported when LAS was administered together with DDT (Dugan 1967) and various other insecticides (Solon et al . 1969) . The purpose of the present study is to determine whether LAS affects the membrane's diffusion properties over the 4 day developmental period of the embryo of the fathead minnow, Pimephales promelas .
Materials and methods
The fathead minnow, Pimephales promelas Rafinesque, was bred in our laboratory using the technique previously described (Manner & Dewese 1974) . Eggs were collected from the breeding tiles from 1 to 3 hrs after fertilization and examined carefully for abnormalities . Normal eggs were placed in petri dishes containing aerated, dechlorinated tap water maintained at 23 ± 1 °C and allowed to develop further . Approximately 250 embryos were then collected at the following ages : 5, 33, 48, 72 and 96 hrs after fertilization and incubated for two hours in 250 ml of a 3 H-Uridirte per tap water solution containing 0.25 uCi ml-I 3 H-Uridine (activity : 29 curies mmol -1 ). Following this treatment, the eggs were removed and washed three times in aerated, dechlorinated tap water . Each age group was then separated into subgroups of ten embryos . These subgroups were placed in vials containing 15 ml of Bray's solution where the embryos were homogenized with a probe. The vials were placed in a scintillation counter and CPM were obtained . These five age groups were considered as the control groups in this study .
An additional 250 embryos were selected at the same ages of development and were subjected to the same treatment as the controls except that during the one hour immediately preceding 3 H-Uridine treatment the experimental embryos were placed in water containing 15 ppm 11 .2 LAS (100% active) .
If LAS did have an effect on the diffusion and uptake Of3 H-Uridine or on RNA synthesis, this should be reflected in an altered amount of radioactivity associated with the experimental embryos . Comparisons were made, therefore, between the control and experimental embryos for each age group .
A test for the presence of 3 H-Uridine was made of the water used in washing both the control and LAS-treated embryos after the 3 H-Uridine incubations . After the washing, 10 ml of the water was placed in vials containing 15 ml of Bray's solution . The vials were then placed in a scintillation counter where CPM were obtained . No 3 H-Uridine was found in this wash water, indicating that no 3 HUridine was lost from the embryos during the washing process . Throughout the experimentation the 3 HUridine and LAS solutions were prepared using tap water of the same temperature (23 ± 1 °C) and pH (7 .0) conditions as that contained in the petri dishes used for egg development . Control experimentation was performed maintaining the same solution conditions as the experimental minus the LAS .
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Although counts minute -1 embryo -' is an accepted type of reportable data, it is possible that it might introduce inaccuracies in the present study. The embryo, as it develops, increases in mass . An increase in radioactivity might, therefore, simply reflect the increased mass of the embryo . To overcome this difficulty, an additional ten embryos from each of the age groups were placed on filter paper and allowed to dry for twenty-four hrs . At the end of this time the embryos were completely dry . These embryos were then weighed, and for each age, the average dry weight of a single embryo was determined . The counts minute -I were then calculated as counts minute -1 milligram -I of dry embryo.
To determine the significance of any differences, t-tests were performed on each set of data .
Results
The radiation counts milligram -I of embryo for the control and LAS-treated fathead minnow embryos are reported in Tables 1 and 2 respectively. Increasing counts minute -1 represent increasing amounts of tritiated uridine entering and remaining within the embryos . While these increasing counts are observed in both control and Table I . Scintillation counts of embryos subjected to a two-hour pulse of tritiated uridine at five different ages during embryogenesis 5  60  220  39  4  177  17  33  70  290  321  11  1105  38  48  50  310  315  77  1015  248  72  50  350  650  27  1857  78  96  50  390  857  63  2198  162 LAS-treated embryos, the counts for LAS-treated embryos are less at all ages studied as compared to controls . An analysis of the data with the student t-test indicated a significant difference at the 0 .0005 level between the control and experimental embryos at all hours tested .
Discussion
The data presented in this study indicate a change in the diffusion and uptake of tritiated uridine through the chorion and/or a change in RNA synthesis during the complete period of fathead minnow embryogenesis . The increase in CPM is more pronounced during the first 48 hrs of development, but continues to increase along power curve lines throughout the 96 hrs of development. The increased CPM reflects an increased amount of 3H-Uridine which moves through and is retained within the chorion .
The graph presented (Fig . 1) illustrates that the increase in CPM, over developmental time, is not completely linear . There is a slight levelling off of the amount of radioactivity associated with the embryos as development progresses .
The effect of LAS on the diffusion and uptake of tritiated uridine and/or RNA synthesis is one of inhibition . At all developmental ages of the fathead minnow embryo, LAS decreases the amount of 3H-Uridine which enters through the surrounding chorion and remains there .
Detergent surfactants are capable of adsorbing to cell membranes which may then lead to the depolarization of the cell membrane . In this situation, the net surface charge of the membrane could be changed (Kishimoto & Adelman 1964) .
It has been noted that there is an increase in the absorption of different materials from the colon of mammals after oral administration of surfactants (Lish & Weikel 1959) .
Since surfactants have this effect on membranes, it is conceivable that LAS may change the chorionic membrane, chemically or morphologically, thus decreasing the rates of diffusion or carrier transport through the membrane .
